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INTRODUCTION
It is known that functional gastrointestinal disorders are
more common in women in relation to the fluctuations of
female sex hormones, and previous studies have focused on
explaining this gender-related difference due to the higher
prevalence of functional dyspepsia (FD) and irritable bowel
syndrome (IBS) in women (1, 2). As a cause of gender differ-
ences, gastrointestinal transit time, visceral sensitivity, cen-
tral nervous system pain processing, and specific effects of
estrogen and progesterone on gut function were considered
as well as psychosocial characteristics, gender-related differ-
ences in neuroendocrine, autonomic nervous system, and
stress reactivity, which are related to bowel function and pain
(2). In addition, it is reported that women with IBS have
more bowel symptoms during their menstruation period
than women without IBS (3).
Since there is no biological marker for functional gastroin-
testinal disease, a diagnosis is made by using symptom-based
criteria. In the present study, we tried to detect the gender-
related differences in the prevalence of IBS by self-reported
symptoms. In addition, we analyzed the symptoms accord-
ing to their menstrual phase in women, since women are often
treated as a homogenous group by menopausal status, men-
strual cycle, and use of hormones in gender-related issues. 
MATERIALS AND METHODS
Subjects 
From October to November 2005, 505 subjects (253 wo-
men before menopause and 252 men below age 50) who vis-
ited the Digestive Disease Center of Konkuk University Hos-
pital were included in this prospective study. This study was
approved by the Institutional Review Board of Konkuk Uni-
versity College of Medicine that the study protocol was in
accordance with the ethical guidelines of the Helsinki Dec-
laration revised in 1989.
The subjects were identified by clinical receptionists on
arrival and asked to fill out a self-administered questionnaire.
Subjects were examined by a gastroenterologist after complet-
ing the questionnaire, and were diagnosed according to the
Rome-II criteria (4). Further examinations including blood
tests, endoscopic procedures, and imaging studies were done,
if needed. After the interview and examinations, subjects with
malignant disease or acute infection, or those who have chronic
disease requiring medications, were excluded from the study. 
Questionnaire 
Questionnaire was consisted of four categories; (i) questions
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Irritable Bowel Syndrome Is More Common in Women Regardless of
the Menstrual Phase: A Rome II-based Survey
Functional gastrointestinal disorders are more common in women in relation to the
fluctuations of female sex hormones. We tried to know the gender-related differen-
ces in the prevalence of irritable bowel syndrome and gastrointestinal symptoms
according to the menstrual phase. A total of 253 women before menopause and
252 men below age 50 were examined by a gastroenterologist after completing
the questionnaire. Blood tests, endoscopic procedures, and imaging studies were
done, if needed. Women were subclassified into three groups according to their
menst- ruation period; menstrual phase, proliferative phase, and secretory phase.
Finally, 179 men and 193 women were analyzed. Irritable bowel syndrome was
more frequently noticed in women than in men (p=0.01). The diarrhea-dominant
type was more common in men, while constipation-dominant or alternating types
were more common in women (p<0.001). Of 193 women, there was no significant
difference in their gastrointestinal symptoms according to their menstrual phase.
Regardless of the menstrual phase, gastrointestinal symptoms are more frequent
in women. Physicians should consider different symptomatic manifestations bet-
ween men and women should be considered when evaluating functional gastroin-
testinal disorders.
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on demographic factors including age, sex, height, and weight,
(ii) questions on menstruation in women, (iii) questions on
current medications and current disease such as diabetes, hy-
pertension, urologic disease, anorectal disease, infection, dep-
ression, headache, fatigue, myalgia, and dysmenorrhea, and
(iv) questions on consisting symptoms of the Rome II criteria
for IBS.
Subjects were considered to have IBS if they answered yes
to at least two of the following questions for at least 12 weeks,
which need not be consecutive during the preceding 12
months; (i) abdominal discomfort or pain relieved with defe-
cation, (ii) onset associated with a change in frequency of
stool, and (iii) onset associated with a change in appearance
of stool (4). Subjects who met the criteria for IBS were classi-
fied into IBS subtypes based on their responses to the follow-
ing questions; (A) fewer than 3 bowel movements/week, (B)
more than 3 bowel movements/day, (C) hard or lumpy stools,
(D) loose or watery stools, (E) straining during a bowel move-
ment, (F) urgency, (G) sensation of incomplete bowel move-
ment, (H) passing mucus, and (I) abdominal fullness, bloat-
ing, or swelling (3). Diarrhea-predominant subjects were
defined as those who reported at least one of B, D or F, but
none of A, C or E. Constipation-predominant subjects were
defined as those who reported at least one of A, C or E, but
none of B, D or F (4). Those who reported both outcomes
were defined as alternators.
Data collection 
Responses were collected, transcribed, and analyzed for
raw data associations by a reviewer who was unaware of the
subjects. Women were subclassified into three groups accord-
ing to their menstruation periods; menstrual phase (day 0-
6), proliferative phase (day 7-14), and secretory phase (after
day 15). Women under lactation or pregnancy, taking oral
pills, or with an irregular menstrual period more than 36
days were excluded from the study. Finally, 179 men and
193 women (60 menstrual phase, 41 proliferative phase, and
92 secretory phase) were analyzed (Fig. 1). 
Statistical analysis
In order to compare differences, the data were analyzed
using chi-square test and Student’s t-test. For age, results were
expressed as mean±SD (standard deviation). A p value less
than 0.05 was considered statistically significant. 
RESULTS
Subjects diagnosed with IBS
Of 253 women and 252 men, 50.8% of women were diag-
nosed as IBS, while 35.8% of men were diagnosed as IBS (p=
0.01). With aspect to the IBS subtypes, the diarrhea-domi-
nant type was more common in men, while constipation-
dominant or alternating types were more common in women
(p<0.001) (Fig. 2). 
Gastrointestinal symptoms according to the menstrual
phase 
Of 193 women, there was no significant difference in the
prevalence of both upper and lower gastrointestinal symp-
toms between women in menstrual phase, secretory phase,
or proliferative phase. Details are summarized in Table 1.
DISCUSSION
Women are known to have more functional pain syndromes
Complete the questionnaire
(252 men below age 50 and 253 women before menopause)
Clinical evaluation by a gastroenterologist
Blood tests, endoscopic examinations, or imaging studies (if needed)
Men
(n=179)
Women
(n=210)
Women
(n=193)
Menstural
phase
(n=193)
Proliferative
phase
(n=41)
Secretory
phase
(n=92)
Excluded due to lactation,
Pregnancy, taking oral pills, or
irregular mentstruation (n=17)
Excluded due to malignancy, infection,
or chronic disease (n=116)
Fig. 1. Subjects included in the study. Women were subclassified
into three groups according to their menstruation; menstrual phase
(day 0-6), proliferative phase (day 7-14), and secretory phase (after
day 15). 
Fig. 2. Difference in the prevalence of subtypes of irritable bowel
syndrome between men and women. The diarrheadominant type
was more common in men while, constipation-dominant or alter-
nating types were more common in women (p<0.001).
Men
Diarrheado-
minant
(48.4%)
Alternating
type (47.9%)
Alternating type (32.8%) Diarrhea-dominant (13.3%)
Constipation-dominant (18.8%) Constipation-dominant (38.8%)
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such as fibromyalgia, chronic fatigue syndrome, interstitial
cystitis, temporomandibular joint disorder, and migraine
headaches when compared to men (5). Although our study
was a single center, self-accessed questionnaire-based study,
the results revealed that women are more likely to meet the
criteria of IBS than men. Our results differ from those of a
previous Korean study that reported that the prevalence of
IBS in the Korean population is 6.6% and that the male-to-
female ratio is similar (6). Several studies have reported that
the higher prevalence in women is related with biobehavioral
stress response, sex-related differences in autonomic and anti-
nociceptive responses to certain visceral stimuli, gender role,
hormonal factors, and psychological symptoms (2, 7-9). The
increased prevalence of IBS in women may be related to psy-
chosocial factors rather than differences in colonic motor
function (10) because there is no gender differences in viscer-
al perception (11).
Regarding the IBS subtypes, our results revealed that the
diarrhea-dominant type was more common in men, while
constipation-dominant type was more common in women.
Our finding is consistent with previous studies that women
have more symptoms of non-pain related gastrointestinal
symptoms such as nausea, constipation, and bloating, whereas
men report more diarrhea (12, 13). Several psysiological fac-
tors may play a role in these gender-related differences in self-
reported bowel habits, including differences in central auto-
nomic control, in enteric nervous system physiology, and
smooth muscle physiology (14). Although a Korean study
demonstrated that female IBS patients did not have enhanced
colorectal perception than male IBS patients (11), another
Korean study reported that prevalence of self-reported con-
stipation and IBS-C are higher in females than in males (15).
This gender differences in bowel habit might be a product of
reporting bias, with women being more comfortable in report-
ing constipation-related symptoms. The relationship between
IBS and women was thought to be important because (i) there
is a predominance of women as compared to men who seek
health care services for IBS, (ii) menstrual cycle-linked differ-
ences are observed in IBS symptom reports, (iii) women with
IBS tend to report greater problems with constipation and
nongastrointestinal complaints associated with IBS, and (iv)
serotonin (5-HT3) receptor antagonist and 5-HT4 partial
antagonist drugs appear to more effectively diminish reports
of bowel pattern disruption in women with IBS as compared
to men (16).
In contrast to the previous studies that emphasized grea-
ter gastrointestinal symptoms during menstruation (3, 17,
18), our results revealed that menstrual phase did not affect
the gastrointestinal symptoms directly. This discrepancy
might be due to the selection bias in our study material, since
all subjects were those who visited the Digestive Disease
Center due to various gastrointestinal symptoms. However,
etiologies other than female sex hormone should be consid-
ered for gastrointestinal symptoms, since there was no rela-
tionship between the menstrual phase and the prevalence of
each gastrointestinal symptoms. Although most studies have
reported on increased bowel symptoms on menstruation (19-
21), some reported no differences across the phases of men-
strual cycle indicating that estrogen and progesterone levels
are not directly related with bowel function (22-25). In addi-
tion, a study reported that few symptomatic differences were
found between pre- and postmenopausal women, making it
unlikely that most of the gender differences observed are
directly tied to the menstrual cycle (14).
In conclusion, gastrointestinal symptoms are more frequ-
ent in women than in men regardless of the menstrual phase.
Therefore, physicians should consider a gender-based appro-
ach in clinical practice. In addition, different symptomatic
manifestations between men and women should be consid-
ered when evaluating IBS.
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